Thermal balance and dialysis hypotension.
Many studies have confirmed our original observation that dialysate T set at about 35 degrees C affords a better hemodynamic protection than the standard dialysate T of 37-38 degrees C. In this review we present some new data on the hemodynamic mechanism of the protective effect of cold dialysis on blood pressure. The study was based on serial assessment of the percent changes occurring during dialysis treatment in estimated stroke volume (aortic blood flow determined by Doppler echocardiography), blood volume (hemoglobinometry), arterial pressure (Dynamap), and heart rate (ECG), from which cardiac output (CO) indexes and total peripheral vascular resistances (TPVR) were derived. Of the 14 pts studied, 7 showed a drop in mean arterial pressure (MAP) of 25% or greater during standard dialysis (unstable patients). Compared with the 7 patients having more stable intradialysis MAP, unstable pts showed greater reduction in CO which was disproportionately greater than the reduction in blood volume, and a paradoxical decrease in TPVR, the difference being highly significant (p < 0.01 for both changes). When crossed-over to cold dialysis, along with a significantly lower reduction in MAP (p < 0.01) the unstable pts showed a lower decrease in CO which paralleled the reduction in blood volume, and an increase in TPVR. These changes were highly significant (p < 0.01). Data suggest that dialysis hypotension is characterized by an impaired venous return, probably due to the peripheral blood pooling (increased ratio between the 'unstressed' and 'stressed' blood volume) associated with the decrease in TPVR. Exposure of extracorporeal blood to cold dialysate favours the venous return to the heart by increasing TPVR and the 'stressed' blood volume.